This paper studies the impact of a wage subsidy program aimed at long-term social assistance recipients in Quebec. The program closely mimics the Self-Sufficiency Project and was implemented for a trial period of one year in 2002.We focus on the labour market transitions of the targeted population starting one year before the implementation of the program and up until the end of 2005. Our results show that the duration of spells off social assistance increased while the duration of social assistance spells decreased slightly. The response to the program varies considerably both with observed and unobserved characteristics. ‡ The views and opinions expressed herein are not purported to be those of Industry Canada or the Government of Canada.
Introduction
In seeking to alleviate the problems that plague particularly disadvantaged groups when integrating the labour market, governments have traditionally turned to skill enhancing training programs. By enhancing skills, individuals could receive attractive job offers and thus reduce their reliance on transfer programs. Over the past twenty years, the evaluation literature has generally found training programs to have had limited success in achieving these goals [see Heckman, LaLonde and Smith (1999) for a recent and detailed survey]. Only very focused programs targeted at specific groups seem to have had any significant impact on reliance toward support programs. Perhaps as because of this, governments have in recent years favoured policies that directly address the relative (un)attractiveness of work. By directly subsidizing wage rates, it is hoped many will be induced to accept job offers that would not normally be good alternatives to transfer programs such as social assistance (SA) . Inducing individuals to work is motivated by two separate but complementary goals. First, by raising total income such policies may be more effective at addressing poverty than traditional training programs. Second, holding a regular job may be conducive to the acquisition of skills and attitudes that are necessary for self-reliance.
Making work pay can be achieved in various ways. In the United States and in the United Kingdom, tax credits and other employment-conditional benefits designed to "make work pay" for low-income workers have been in place for a number of years. 1 One of the objectives of earned income tax credits is to encourage SA recipients to engage in paid employment through the provision of an earned income supplement that offsets the loss of benefits and/or increased taxation and other costs associated with employment. In Canada, the Working Income Tax Benefit (WITB) was introduced in March 2007. The WITB aims at improving the incentives to work for low-income Canadians and to lower the so-called "welfare wall". The program is a refundable tax credit intended to provide tax relief for eligible working low income individuals and families who are already in the workforce and to encourage others to enter the workforce. To that extent, the program shares many similarities with the EITC and the WFTC.
Prior to implementing the WITB, a policy aiming at helping single parents on social assistance become self-reliant was implemented on a trial basis. The Self-Sufficiency Project (SSP) was a research and demonstration project that provided a generous, time-limited earnings supplement to SA recipients who found a full-time job and left the rolls. Most evaluations of the SSP conclude that the program has had sizeable impacts on exits from SA [Michalopoulos, Card, Gennetian, Harknett and Robins (2000) , Quets, Robins, Paan, Michalopoulos and Card (1999) ]. Others have found the program beneficial to children [Morris and Michalopoulos (2000) ] and to have had ambiguous results on marital behaviour [Harknett and Gennetian (2001) ]. Recent papers that use data for a longer period have found the program to have had at best a temporary effect on SA exits [Card and Hyslop (2005) , Brouillette and Lacroix (2010)] or to have had no impact at all once general equilibrium effects are accounted for [Lise, Seitz and Smith (2005) ].
Early results from the SSP prompted the Quebec government to implement the "Action Emploi" (AE) program aimed at making work pay for long-term social assistance beneficiaries. Like SSP, AE offered a generous income supplement to those recipients who left SA within twelve months to take a full-time job. Like SSP, recipients were entitled to three years of benefits. But unlike SPP, the supplement was not proportional to earned income. 2 The AE program was implemented on a trial basis for a single year. 3 Very little research has looked into the impact of the program on the employment history of the targeted population. Yet, based on little empirical evidence a slightly modified version of the program was implemented on permanent basis in May 2008.
The unique features of AE (universal accessibility, large-scale program, substantial financial incentives, etc.) offer a unique opportunity to document the impact of a SSP-like program on the response of long-term heterogeneous groups of SA recipients in a "real-world" setting. Unlike SSP, though, eligibility is not randomly determined. Instead the recipients in our sample were all eligible for AE at the time of its implementation and participation in the program is likely the result of a decision that depends on observable and unobservable individual characteristics. Consequently, a simple comparison between AE and Non-AE recipients will likely produce a biased estimate of the mean program impact on the duration of SA and Off-SA spells (so-called "Average treatment effect"). Further, it might be more relevant to focus on the net impact of the program on the labour market history of those who actually took-up AE (so-called "Treatment effect on the treated") because the take-up rate was relatively low (approximately 7.4% of the eligible population). On the other hand, focusing on the program impact on AE participants raises difficult methodological issues because participants may constitute a strongly self-selected group whose behaviour may be unrepresentative of what would be observed were the "average" SA recipient to participate in AE. Fortunately these difficulties can be addressed with the appropriate econometric techniques. We thus use a multi-state multi-episode transition model. The endogeneity of the participation status is accounted for by treating AE as a distinct state and by allowing correlated unobserved factors to affect the observed transitions. We focus on the transitions on the labour market starting one year before the implementation of the program and up until the end of 2005.
Our results show that AE has indeed increased the duration of Off-SA spells and decreased the duration of SA spells slightly. There is also some evidence that the response to the program varies considerably with unobserved individual characteristics. Inasmuch as our results reflect the true program impact, the Quebec government was probably justified in implementing the program on a permanent basis as it did in May 2008.
The paper is organized as follows. The next section presents the Action Emploi program. Sample statistics and prima facie evidence on the impact of the program are also presented. Section 3 briefly sketches the econometric approach. In Section 4 we present the econometric results. The relationship between the parameter estimates and the duration in a given state a highly non-linear. Consequently, we conduct a series of simulations ease their interpretation. Finally, Section 5 concludes the paper.
The Action Emploi Program
The AE program was implemented on December 1 st 2001. To be eligible for AE, SA recipients had to have claimed welfare benefits for at least 36 out of the last 45 months. They also had to find a full-time job (130 hours per month) and earn a gross wage that was at least equivalent to the minimum wage rate. The self-employed were also eligible. To qualify, their net earnings had to be at least equivalent to a full-time minimum wage job. 4 Individuals could file a claim at any time between December 1 st 2001 and November 30 th 2002. 5 Those who did not meet the hours or income conditions in any given month kept their entitlement during a grace period that lasted up to four months. They were automatically disqualified if they did not meet the requirement during the fourth month. 6 Contrary to SSP, the benefits were not tied to monthly earnings. 7 Instead they were set to 390$/month during the first year of eligibility, and to 260$/month and 130$/month in the second and third year of eligibility, respectively. 8
In the months leading to the implementation of the program, SA recipients were sent a letter along with their benefits that detailed the main parameters of the program. They were also reminded about the program whenever they met with their caseload worker. Further, between June 2001 and September 2002 all those who had left the rolls and who met the cumulative stay requirement were sent another letter that reminded them of the existence of the program. Finally, another letter was sent to all SA recipients with similar cumulative stays in October 2002 to inform them they had only 2 months left to file a claim. Despite all these 4 The thresholds were changed twice due to changes in the provincial minimum wage rate: As long as the employment requirements are met, the income supplement is paid out, irrespective of earnings. efforts, only 7.4% of the eligible population claimed the income supplement. These were paid out as early as January 1 st 2002. The firsts to claim (early December 2001) could receive income supplements until the end of November 2004. Those who filed a claim last (end of November 2002) could receive the supplement until the end of November 2005.
Characteristics of the AE participants and Empirical Evidence
According to government reports, 13,244 SA recipients filed for AE between December 2001 and November 2002. Table 1 below shows the main characteristics of the participants. The majority are either singles or single parents. They are relatively poorly educated. Over 75% of the participants have earned at most a high-school degree. The last panel of the table also indicates that the vast majority have very little attachment to the labour market. Nearly 44% of the participants have had cumulative stays on SA that lasted between 4 and 10 years prior to their participation, and over 48% of them have had cumulative stays of over 10 years. The empirical analysis is based on the administrative records of the Ministère de l'emploi et de la Solidarité sociale du Québec (MESS). The data span the period from January 2000 until December 2005. The files include detailed information on household type, number of children, region of residence, gender, schooling, birthplace, and monthly indicators on SA/AE participation.
We focus exclusively on single parents to allow a comparison with SSP. The files show that over 51,118 single parents satisfied the requirements for AE at the time of its implementation. In all, 3,807 individuals qualified for benefits. 9 The main statistical features of our sample are reported in Table 2 . Both groups are composed almost entirely of women born in Canada and who have approximately the same number of children. Participants are slightly younger and somewhat more educated, although past participation is very similar across the two groups. A comparison between Tables 1 and 2 underlines the fact that single parents on SA are generally less educated and have relied more heavily on social assistance in the past than other demographic groups. Despite the two groups being observationally similar, the differences between the two groups are nevertheless statistically significant. A simple probit regression on AE participation corroborates the findings of Table 2 . In particular, participation increases with education and decreases with age. Likewise, participation rates are everywhere higher than in the metropolitan area of Montreal. These results suggest that participation in AE must be conditioned on observed characteristics. 10 2.2 Prima facie evidence on the impact of AE Individual histories are derived from administrative records. Our analysis starts in January 2000, one year prior to the implementation of AE. Four different states on the labour market can be determined from the data: (1) Off-SA; (2) SA; (3) AE; (4) GP. Off-SA simply refers to not being on the rolls. Individuals in this situation may be employed, ineligible for SA benefits, or may be collecting employment insurance benefits. SA and AE are mutually exclusive states. Finally GP refers to the grace period, i.e. to AE participants who are unemployed in a given month but who are still eligible for benefits. Table 2 has shown that participants and non-participants are observationally quite similar. We further the comparison between the two groups by focusing on their behaviour on the labour 10 The results of the probit regression are available upon request. market. Figure 1 depicts the survival rates in SA and Off-SA in the year that proceeded the implementation of AE. Because the program was announced in the March 2000 budget it is unlikely that SA recipients have modified their behaviour to meet the program's requirement although this possibility can not be ruled out completely. The spells are left-truncated as of January 2000. Likewise, spells that last more than 13 months are truncated and treated as censored. Interestingly, the figure shows important differences. Indeed, recipients who eventually participate in AE have much lower survival rates Off-SA (and thus shorter spells) than those who never participate. On the other hand, their survival rates in SA are slightly smaller. The difference between the two curves increases around the 10th month, presumably because some leave welfare to enter AE. Duration SA † Spells that last more than 13 months are censored. Figure 2 depicts the survival rates for spells that begin after January 2001. For AE participants, only the spells that begin after definitely exiting the program are considered. 11 Interestingly, the survival rates of participants in Off-SA are now higher than those of the non-participant. Likewise, the difference in the survival rates in SA between the two groups has increased dramatically. 12
Based on these figures it would be tempting to conclude that the AE program has had a strong impact on the duration of both SA and Off-SA spells. Of course, the above figures do not account for the fact that participants may have different observed characteristics. Nor do they account for the potential selection bias into AE. Indeed, it may be that those who 11 Exiting AE definitely occurs whenever a participant's cumulative stay reaches 36 months or the 4-month grace period is exhausted. Among those who did not exhaust the grace period the average duration on AE is 20.3 months and nearly 29% reached the program's 36-month limit. Those who exhausted the grace period spent fewer than 8.6 months on average on AE and more than 50% of them spent less than 4 months in total.
12 Log-rank tests strongly reject equality of the survival curves in each figure.
took-up AE were more motivated to leave SA. Hence we should not expect a SA recipient chosen at random to benefit as much from AE as what the figures suggest. Only an in-depth econometric analysis can measure precisely the contribution of the AE program on the relative attachment of participants to the labour market. In particular, a multi-state multi-episode model will allow us to determine the "steady-state" proportion of time spent on and off SA for participants and non-participants alike [see Eberwein, Ham and LaLonde (2002) and Bonnal, Fougère and Sérandon (1997) ]. 
The econometric model
Multi-state multi-episode models are well suited to address the potential problem of endogenous participation in AE. Furthermore, once the entitlement phase ends, and given participation was properly modelled, the subsequent transitions can be conditioned on past participation. 13 The model can thus determine the extent to which post-program durations on and off SA are affected by AE.
The identifiability of multi-state multi-episode models has been extensively studied in the recent literature. The conditions that must be satisfied have been derived by Honoré (1993) , Van den Berg (2001) and Horny and Picchio (2010) and are surprisingly little demanding. The model we propose below satisfies all the identifiability conditions. The identification of the AE effect per se rests on the presence of a control group composed of those who did qualify but did not participate. The endogeneity of the participation decision depends, in turn, on the specific manner in which we model the unobserved heterogeneity. Our strategy consists in relying on a non-parametric specification similar to the one used in Bonnal et al. (1997) , Ham and LaLonde (1996) and Kamionka and Lacroix (2008) . The details are presented below.
Each individual in our sample had spent at least 36 months out of the last 45 on the SA rolls at the time AE was implemented in December 2001. Figure 3 below depicts the work history of hypothetical non-participants and participants, respectively. The dashed vertical lines delimit the period of observation. The left hand-side figure shows that a typical nonparticipant will be observed in the SA (or Off-SA) state at the beginning of January 2000. The spell is left-censored as we only observe the residual duration that lasts up until June 2001, say. She then leaves SA for approximately 33 months, and then returns to SA until the end of December 2005. All spells are right censored in December 2005. The typical participant exhibits similar transitions. Upon leaving SA she enters AE for approximately 10 months. She loses her job and moves into the SA-AE state for approximately 3 months. Upon finding a new job, she returns to AE for a spell of about 2 years. She next returns to SA for a short period and moves into Off-SA until the end of the period of observation. 
Modelling individual histories
The figure illustrates the complexity of individual histories. It also underscores the many statistical challenges that must be tackled. Indeed, the potential self-selectivity into AE must be accounted for. In addition, the model must take into account the finite duration of both the AE program and the grace period (GP). In both cases, termination involves a discontinuity in the exit rate and a discrete decision to move into a new state. Finally, left-censored spells must be treated carefully. Different alternatives exist but none are entirely satisfactory. We could for instance focus on the transitions that occur after the implementation of the AE program. This would solve the problem for the participants but not for the non-participants. Instead we define separate hazard functions for left-censored spells and we model the initial condition explicitly [see Heckman and Singer (1984) and Ham and LaLonde (1996) ].
The likelihood function builds on individual histories such as those depicted in Figure 3 . Let m denote the number of episodes for a given individual. Each episode is characterized by its duration and the state that succeeds it (destination state). Write the endogenous variables as r 0 , (δ 1 , r 1 ), (δ 2 , r 2 ), . . . , (δ m r m ), where r 0 is the initial state, δ j is the duration of the j th episode and r j is the destination state that brings it to an end, j = 1, . . . , m.
We use a conventional multi-state multi-episode model that specifies the joint distribution of the continuous and discrete variables [see Lawless (2003) , Mealli and Pudney (2003) ]. More precisely, let f (δ j , r j |X j , ν) be the joint density of the duration and destination state of the j th spell. The density is conditional on a vector of observed characteristics which may include earlier state and duration variables to allow for lagged state dependence. 14 The variables are all spell-specific and are assumed constant over the duration of a given spell. The term ν is a vector of unobserved individual-specific effects that are constant over time but that vary across states of origin. This constancy is likely to generate serial dependence in the sequence of episodes.
We will write the likelihood function in a chronological fashion starting from January 2000 and up until December 2005. Start first with state in which an individual is initially observed. Conditional on vectors of observed and unobserved characteristics, X 0 , ν, respectively, the probability of observing r 0 may be written as P r(r 0 |X 0 , v). This probability corresponds to point (a) in Figure 3 . 15 Under our sampling scheme, the first spell is truncated from the left [segment (b) in the figure]. In the event the episode ends prior to December 2005, the joint density of (δ 1 , r 1 ) can be written as f * (δ 1 , r 1 |X 1 , ν). If the episode is not interrupted, then the spell is said to be right-censored and both the duration and the destination state are unknown. The distribution of such a spell is characterized by a survivor function, S * (δ 1 |X 1 , ν), which gives the conditional probability that the spell lasts at least δ 1 months. 16
Subsequent spells correspond to segments (c) in Figure 3 . The density function of such spells is allowed to differ from the density of the first spell. We thus write the joint density of (δ j , r j ) as f (δ j , r j |X j , ν), j = 2, . . . , m − 1. A special feature of the AE program is the so-called "grace period". Recall that AE participants are allowed not to meet the program's employment requirement for a maximum of 4 months, after which eligibility is lost and a transition into either Off-SA or SA must be made. This situation is identified as point (d) in the figure. We must thus allow for a discontinuity in the destination state probabilities once the grace period has ended. The transition model operates normally until the maximum duration is reached, at which point a separate discrete model comes into play. We will write P r(r = l|δ j = 4, X, ν), l = Off-SA, SA.
Finally, the last observed spell is necessarily still in progress in December 2005 [segment (e) in the figure]. Its distribution is thus characterized by a survivor function, S(δ m |X m , ν), that may be functionally different from S * (δ 1 |X 1 , ν). Conditional on the observed covariates, X = {X 0 , X 1 , X 2 , . . . , X m }, and the unobserved characteristics, ν, the joint distribution of r 0 ,(δ 1, , r 1 ),(δ 2 , r 2 ),(. . . , δ m , r m ), is given by:
where GP j = 1 if the state j corresponds to the censored grace period and 0 otherwise. Since the error terms ν are unobserved, we must specify a distribution function, G(ν), say, to make equation (1) an estimable econometric model. The error terms can be integrated out and the estimation proceeds by maximizing the following log-likelihood function:
where the suffix i = 1, . . . , N indexes the individuals in the sample.
The main problem with the estimation of the likelihood function (2) is the computation of the multi-dimensional integral over the domain of ν. As is now customary, we approximate the integral by an average over H pseudo-random deviates. Letl i (ν h ) denote the contribution of individual i to the log-likelihood function for a given draw ν h . The approximate log-likelihood we maximize is the following:
where H is the number of draws. The maximization of the simulated likelihood function yields consistent and efficient parameter estimates if √ N /H → 0 when H → +∞ and N → +∞ [see Gouriéroux and Monfort(1991, 1996) ]. 17 The next sections provide a detailed discussion about the likelihood function and the estimation procedure. They can be omitted as they are not essential to the understanding of the empirical results.
Transition intensity functions
The transition components of the model [f (·) and S(·)] are based on origin and destinationspecific transition intensity functions. These give the instantaneous probability of exit to a specific destination at a particular time conditional on no previous exit having occurred. Thus, for a given episode spent in state k the l th transition intensity function λ kl (t|X, ν) if given by:
where X is spell-specific as mentioned above. The administrative data is constructed in such a way that a given episode can never be observed to be followed by an episode of the same type. The joint probability of exit route r and duration δ is given by:
where I kl (δ|X, ν) is the (k, l) th integrated hazard:
Ideally the transition intensity functions should we as flexible as possible. Non-parametric specifications are the most flexible but they entail many parameters. They are useful when studying single spells data. But in our context they simply are not practical. Instead we use the log-logistic form. The main advantage of this specification is that the shape of the hazard function need not be monotone in duration. It is given by the following expression:
where X k is a row-vector of observable characteristics (including possibly past AE participation), β kl is an appropriately dimensioned origin-destination-specific vector of parameters, and ψ kl and α kl are also origin-destination-specific parameters. 18 The associated integrated hazard function is given by:
. The associated survivor function is conpsysequently given by:
Recall from the likelihood function (2) that the density functions of the initial and subsequent spells are allowed to differ. This is achieved by estimating two separate sets of parameters, α * kl , ψ * kl , β * kl and α kl , ψ kl , β kl that each correspond to f * (·) and f (·), respectively.
18 Gritz (1993) also uses a log-logistic specification.
Initial state and Grace period
psy Individuals in our sample are observed either in state Off-SA or SA in January 2000. We model the initial state indicator as a binomial logit structure:
where γ 0 is an appropriately dimensioned vector of parameters. The parameter vector associated with Off-SA is implicitly normalized to zero. The probability of the initial state is thus correlated to the other states through the unobserved heterogeneity term.
The discussion surrounding the likelihood function stressed that the model needed to account for the finite duration of the grace period. We introduce a discontinuity in the destination state probabilities through a logistic model. 19 For an exhausted GP spell only transitions into SA or Off-SA can be observed. The probability of observing state SA is also written as a logistic function:
This specification is identical to the initial condition logit. As with the initial condition specification, the parameter vector associated with Off-SA is implicitly normalized to zero. 20
Unobserved heterogeneity
The next issue that must be addressed to make the model amenable to estimation is to specify the manner in which unobserved heterogeneity enters the above specification. Most applications rely on the work of Heckman and Singer (1984) and approximate arbitrary continuous distributions using a finite number of mass points [see Gritz (1993) , Ham and Rea (1987) , Doiron and Gorgens (2008) ]. A number of recent papers use flexible specifications that allow the heterogeneity terms to be correlated across states [see Ham and LaLonde (1996) , Eberwein et al. (2002) ]. These specifications are sometimes referred to as single or double-factor loading distributions and are also based on a finite set of mass points.
Our setting involves four distinct states. In addition, we distinguish between complete and incomplete SA and Off-SA spells, we control for the initial condition and allow for a discontinuity in the GP state. The above approach is impractical in our setting as it would involve too many parameters. Instead we use a two-factor specification, where each of the two random effects are constant over time and linked to a particular state of origin. To fix ideas, let ν = (ν 1 , . . . , ν K ) be a vector of unobserved heterogeneity variables, with ν k an origin-specific 19 Mealli, Pudney and Thomas (1996) were the first to propose to modify the model in this manner to account for an exogenous limit on duration. 20 In principles we should also allow for a discrete change in the transition probabilities once AE comes to an end at 36 months. Because all such spells move into Off-SA there is no need to modify the density function. component (k = 1, . . . , 4) . Ideally, the joint distribution of the unobserved heterogeneity terms should not be independent. Consider a two-factor loading model [see Van den Berg (1997) ] such that
where ν k is the random effect associated with state k, θ 1 k and θ 2 k are loading factors for state k, and ξ 1 and ξ 2 are independent random draws from the standard normal distribution. 21 To insure identification of the parameters, we impose θ 1 k = 1, k ≥ 2 and θ 2 1 = 1. It can easily be shown that the correlation between log(ν k ) and log(ν l ) is given by:
A positive correlation between states k and l indicates that unobserved characteristics that favour a (conditionally on X) high exit rate from state k are likely to favour a high exit rate from state l as well. 22
Estimation Results
The model involves numerous parameter estimates. Indeed, there are as many as 12 different transitions to consider (first spell and subsequent spells). Each one comprises a vector of slope parameters (β kl or β * kl ) and 2 parameters that describe the shape of the hazard functions (α kl and ψ kl or α * kl and ψ * kl ). Each transition is conditioned on the following set of variables: Age, Schooling, Gender, # Children, and dummy variables if Born in Canada and living in Montreal. A set of year dummy variables is also included to avoid confounding start date and business cycle effects, although the parameter estimates are not reported for the sake of brevity. In addition two vectors are estimated to control for the potential endogeneity of the initial spell and for the discrete jump in the transition that occurs once the grace period has ended. Finally, the loading factors, θ 1 k , θ 2 k , are necessary to account for the unobserved heterogeneity. In all, as many as 133 parameter are estimated. To ease reading, the estimation results are spread over 3 different tables.
Slope parameters
The estimates of the slope parameters of the transitions that occurred after the initial spell, i.e. β kl , are reported in Table 3 . The top line identifies the transition. The magnitude of the estimates can not be interpreted as marginal effects due to the highly non-linear nature of the 21 A similar approach has been used by Bonnal et al. (1997) , Mealli and Pudney (2003) and Gilbert, Kamionka and Lacroix (2001) . 22 Just as with the slope and hazard parameters, we estimate separate loading factors for the initial and intermediate spells, θ k and θ * k . They are not reported for the sake of brevity.
model. On the other hand, the sing of the parameter estimates indicates the direction of the marginal effect on the hazard function.
Older recipients are found to have lower exit rates in each transition, except perhaps for AESE→AE (column 9). In other words they tend to have longer spells, irrespective of the state in which they are observed. Schooling increases the transitions out of both SA and Off-SA, which translates into shorter spells. More schooling is also associated with longer AE spells. The net impact of schooling on the reliance on SA can thus not be determined from inspection of the parameter estimates. This can only be ascertained through simulations of individual histories (see Section 4.3).
According to the table, there are hardly any statistically significant differences between male and female recipients as well as between Canadian-born and immigrants. On the other hand, having more children increases the duration of Off-SA, SA and AE spells. Finally, recipients residing in the Greater Montreal area have lower transition rates into AE. Incidentally, the impact of age and schooling on the transition rates into AE are qualitatively similar to those of the probit regression. Likewise, in both tables Born in Canada, Gender and residing in Montreal hardly have any impact on AE.
The next panel of the table reports the impact of past AE participation on SA and Off-SA spells. The first line focuses on the impact of incomplete participation. The dummy variable Incomplete equals 1 as soon as eligibility is lost or as soon as the program window ends and time spent in AE is less than 36 months. Early termination may result because of many reasons. A likely candidate is change in marital status. The administrative data do indeed indicate that early terminators were much more likely to experiment a change in family composition. Hence proportionately more single mothers who did not complete the program gave birth to a child, found a spouse or saw their child leave the family nest. Another likely candidate is low labour market attachment. As mentioned earlier, receipt of AE benefits is conditional upon working in a regular full-time job. Some may thus decide to work just long enough so as to qualify for employment insurance and then leave the labour force. Yet early termination does not necessarily imply longer subsequent SA spells and/or shorter Off-SA spells. The limited work experience that was gained during participation may still be beneficial in the post-participation period. Because we use administrative data, we do not know that exact status of a participant who has left AE for Off-SA and his status as she eventually moves back into SA, if at all. The second line focuses on completed spells. 23 The parameters measure the impact of AE on the transitions between SA and Off-SA once participation has reached the time limit. The impact of complete participation can not be signed unambiguously a priori. Given their limited skills, participants may find it difficult to receive attractive wage offers. Their participation in AE may be tied to a job that conceivably offered very little in terms of skills enhancement. The loss of the wage subsidy at the end of the eligibility period may induce them to move back to SA and behave like non-participants. 24 The third line measures the number of elapsed months in year 2001 before entering AE. Those who enter early may have different unobservable characteristics from those who enter late. These differences can in principles be captured by the unobserved heterogeneity parameters, but is best to approximate them directly through a proxy variable.
The parameter estimates tell an interesting story. To start with, early termination of AE has a negative effect on the transition rates into SA and a positive one on transitions into Off-SA. Thus participants who leave the program prematurely will spend on average a greater proportion of time off SA than non-participants. 25 Program completion yields similar results although the parameter estimates are somewhat smaller in absolute value. Finally, the last line of the panel shows that those who started late in 2001 tend to have shorter Off-SA→SA spells and longer SA→Off-SA spells, thus supporting the idea that they may constitute a distinct group.
The last line of the table reports the loading factors, i.e. θ 1 k and θ 2 k from equation (9). Recall that these parameters are origin-specific and affect the exit rate from a given state. To ease interpretation, we report the correlation matrix that is implicitly defined by these parameters [see equation (10)] for the intermediate spells in Table 4 . All the correlations are statistically significant. It is found that, conditional on observed characteristics X, individuals who are likely to have long Off-SA spells are also likely to have long SA spells. This is consistent with the idea that some have frequent short spells while other have fewer but longer spells in each state. The high correlation coefficients between AE on one hand and SA and Off-SA on the other hand suggest that participants in AE are a self-selected group.
The parameter estimates of β * kl , i.e. the slopes of the initial spells, are reported in columns (3)-(5) of Table 5 . They are qualitatively similar to β kl , with only a few exceptions. Indeed, nearly the same parameter estimates are statistically significant in both Tables 3 and 5, and except for the effect of age on the SA→Off-SA transition, all share the same sign. On the other hand, the magnitude of the parameter estimates differ substantially between the two tables. This underlines the importance of accounting for the left-truncated spells. Imposing β kl and β * kl to be the same would likely result into biased parameter estimates. 26 The first column of the Table 5 reports the parameters of the initial state logit model. The parameters must be interpreted as the impact of the associated variables on the probability of being in SA in January 2000 relative to being in Off-SA. According to the table, the probability of being initially on SA increases with age, being female, having more children, being born in Canada, and living in Montreal. Not surprisingly, more schooling increases the probability of being off the rolls. The second column of the table reports the results of fitting a simple logit 25 The Ministère de l'emploi et de la solidarité sociale conducted a brief survey one year after the end of the trial program. In private conversations, representatives of the department told us that 12% of all participants were unemployed during the week the survey was conducted and more than 25% of all participants who were on the SA rolls at the time of the survey had exhausted their EI benefits. 26 Wald tests on the equality between β kl and β * kl yield χ 2 (6) values of 80.6, 243.84 and 16.62 for the transitions between OSA→SA, SA→OSA, and SA→AE, respectively. The null assumption is thus strongly rejected in all three cases. model on the exit route once the grace period ends. Unfortunately, the model is incapable of predicting the type of transition as only the parameter associated with age is statistically significant. 27 Table 6 reports the shape parameter of the transition intensity functions. The top panel reports the parameter estimates of α l * on the left-hand side and α l on the right-hand side. The bottom panel is similarly divided with ψ * l on the left-hand side and ψ l on the right-hand side. Figure  4 plots various transition intensity functions for intermediate spells based on the parameter estimates of Tables 3 and 6. The functions are plotted for the average-modal individual in our sample. 28 The flexibility of the log-logistic specification is readily apparent from these figures. The transitions between SA and Off-SA are drawn according to the participation status in AE. We distinguish between non-participation, incomplete participation and complete participation. The figure on the left hand-side depicts the transition rates between Off-SA and SA. Non-participants have the highest transition rates, followed by those who remained in the program for 36 months. Individuals who left AE early have the lowest transition rates. 29
Transition intensity functions
The figure on the right-hand side focuses on the transitions between SA and Off-SA. The simulated transition intensities present interesting features. First, the profiles are non- The loading factors of the initial condition logit and the grace period logit are assumed to be the same to help identify the parameter estimate, as there are few censored GP observations. 28 The average-modal individual is female, born in Canada, lives in Montreal, has 1.5 children and 10.5 years of schooling. 29 The possibility that some may have lost eligibility due to a change in their marital status, or because they have moved to another province can not be ruled out.
monotonic. The exit rates increase in the first few months and slowly decrease past 6 or 7 months. A similar pattern has been found in a number of papers that have looked at the duration of welfare spells in Quebec [see e.g. Drolet, Fortin and Lacroix (2004) ]. Second, early program drop-outs have the highest transition rates between SA and Off-SA followed by participants who spent 3 years on AE. Non-participants have by far the lowest exit rates from SA. Figure 4 suggests that AE has a positive impact on the time spent Off-SA and a negative one on time spent on SA. The figures are drawn for a mean-modal individual and neglects observed and unobserved heterogeneity. To better understand the impact of AE on the labour market dynamics it is best to turn to simulations. We generate 1,000 six-year work histories via stochastic simulations of the model. These are summarized by computing the average proportion of time spent in each of the four potential states we have considered. To control for endogenous participation in AE, we set the random variables to their mean value (zero). The first set of simulations explores the effects of the covariates by considering slightly different characteristics from the baseline mean-modal individual. The second set focuses on the unobserved heterogeneity. This time we simulate the work history of the baseline individual but vary the random components ξ 1 and ξ 1 [see equation (9)].
Simulation Strategy
The algorithm works as follows. The parameters of the initial condition logit are used to determine the initial state. If the initial state is OFF-SA we calculate its expected duration. On the other hand, if the initial state is SA we compute its expected duration with respect to two potential exit routes (SA→Off-SA, SA→AE) and select the shortest. 30 The SA→AE transition must be the shortest and occur between months 12 and 24 to be selected, as prescribed by the program. Once the transition type is determined, the parameter estimates of the subsequent spells are used to determine the next transitions until the simulated history spans a total of six years, with the last spell censored. Table 7 reports the main findings. The top panel reports the effect of changing the age of the benchmark individual while maintaining the other characteristics constant. As the individual ages, the mean duration of Off-SA spells increases significantly while that of the SA spells remains relatively stable. As a result, the proportion of time on SA decreases slightly. Interestingly, the model predicts a participation rate of approximately 4.5%, a figure slightly below the observed rate. Finally, the number of spells over the course of six years is insensitive to variations in age. The second panel of the table focuses on education. We vary the number of years of schooling from 10 to 18. High-school completion entails 12 years of schooling while a university degree more or less corresponds to 17 or 18 years. The simulations show that the duration of SA and Off-SA spells decrease with schooling. As schooling increases individuals transit more rapidly between the two states but the overall proportion of time spent in SA decreases by the same amount as was found for age. Similar findings apply when the number of children increases. In the latter case, the predicted participation rates in AE are very close to the observed rate, as expected.
While the above changes appear to be relatively small, they need be put into perspective. Recall that only 7.4% of SA recipients participate in AE and those who took-up AE might be a self-selected group among SA recipients. To look further into this issue, we simulate the likely situation of our benchmark individual in the absence of the AE program. Such a counterfactual is obtained by eliminating the transitions into AE. Table 8 reports the results of simulating the work histories by educational attainment with and without AE. The left hand-side panel reports the results obtained by setting the random components to their mean values. In the world with AE, we only consider spells that occur after the end of AE when computing the mean durations. In general, it is found that the AE program increases the duration of Off-SA spells by anywhere between .1 month to 1.5 months. Likewise, the program is found to decrease the average duration of SA spells from a minimum of 1.5 and up to 4.2 months in a nonmonotonical fashion. There is thus considerable heterogeneity in the impact of the program with respect to observed educational attainment. We can also investigate whether the impact of the program for each educational group is sensitive to unobserved heterogeneity. The middle panel focuses on individuals whose unobserved heterogeneity components fall within the first quartile of the distribution. The simulations results show that the expected duration of their Off-SA spells is only marginally shorter than those of the "mean" individual while their expected SA spells last considerably longer. In the counterfactual world without AE, it is found that the duration of the Off-SA spells would only be slightly longer while the the duration of the SA spells would increase by as much as 3 to 4 month, irrespective of the educational group. In other words, individual in the lowest quartile of the distribution would benefit more from AE than the "mean" individual. Finally, the last panel of the table focuses on individuals in the fourth quartile of the heterogeneity distribution. These individuals typically have very short SA and Off-SA spells. Interestingly, our simulations show that the AE program marginally increases their Off-SA spells but also increases their SA spells by as much as 1.7 months (22%) for those with poor education.
The above simulations are all conducted within a six-year time frame. As a final set of simulations, we focus on the duration of fresh SA and Off-SA spells conditional on past AE status. We do this simply by letting the relevant dummy variables equal one or zero as need be. We once again consider our representative individual and investigate the consequences of varying the unobserved heterogeneity associated with Off-SA between -1 and 1 standard errors around its mean. Figure 5 depicts the expected duration of both SA and Off-SA spells. Recall from Table 4 that the unobserved heterogeneity components between SA and Off-SA are positively correlated and that the components are origin-specific. Because ν k does not enter linearly in the hazard function [see equation (5)] the relation between expected duration in a given state and ν k need not be positive or linear. As shown, an increase in the unobserved heterogeneity increases the duration of Off-SA spells of AE participants dramatically while decreasing slightly that of the non-participants. Non-participants have by far the shortest expected duration, followed by complete and incomplete participation, respectively.
The right-hand side figure shows that as the value of the Off-SA-specific heterogeneity component increases, the expected duration of SA spells increases at a different rate for the 3 groups of recipients. At the mean value, non-participants are expected to have spells whose duration lasts approximately 80 months. As stressed earlier, nearly 46% of the individuals in our sample who were receiving SA payments in January 2000 had uninterrupted spells in December 2005, i.e. 72 months later. Interestingly, according to the parameter estimates the duration of SA spells of non-participants is relatively insensitive to variations in unobserved heterogeneity. On the other hand, the expected duration of participants is quite sensitive to unobserved factors but always remains well below that of the non-participants.
Conclusion
Back in December 2001, the Quebec government implemented the so-called "Action Emploi" (AE) program for a trial period of a single year. The program was directly inspired by the Self-Sufficiency Project and aimed at making work pay for long-term social assistance recipients. AE offered a generous wage subsidy for up to three years to those who left social assistance (SA) within twelve months to take a full-time job. Very little research has looked into the impact of the program on the employment history of the targeted population. Yet, based on little empirical evidence a slightly modified version of the program was implemented on a permanent basis in May 2008.
Despite the program's generosity, only 7.4% of eligible individuals claimed benefits. From an evaluation perspective, the possibility that the participants constitute a highly selected group must be addressed rigorously. Indeed the impact of the temporary AE program may not translate to a permanent program if participants in the latter differ systematically from those of the former. The purpose of the paper is precisely to investigate the impact of the temporary AE program while addressing the potential self-selection issue. We do this by focusing on the transitions on the labour market starting one year prior to the implementation of the program and up until the end of 2005. Our empirical strategy relies on a multi-state multi-episode transition model. The model accounts for left-censoring, for the initial conditions problem as well as for the fixed duration of the "grace period" during which participants were entitled not to meet the program's employment requirements. The endogeneity of the participation status is accounted for by treating AE as a distinct state and by allowing correlated unobserved factors and observed characteristics to affect participation.
Our results show that AE has indeed increased the duration of Off-SA spells and decreased the duration of SA spells. The results vary according to whether participation was interrupted early or not. There is also some evidence that the response to the program varies considerably with the unobserved individual characteristics. Inasmuch as these results properly correct for self-selection into AE, it is likely that the permanent program will generate positive results. 
